THE INDUCTION of sarcomas following s.c. implantation of solid materials has been widely studied. Bischoff and Bryson (1964) have published a comprehensive review of the experimental work in this field, and have stressed the importance for sarcoma production of the size and shape of the implant, as well as the type of tissue developing around it. When films of a sufficient size (about 2 cm2) were implanted, a high incidence of sarcomas were induced irrespective of the chemical composition of the test compound. If the same material was implanted in the form of perforated films, or in discs about 05 cm in diameter, fewer tumours were induced, while the powdered form of the material was completely inert. Furthermore, it was shown that the shape of the implant was of major importance in determining tomour induction. When silicone rubber "'buttons", dumb-bell-shaped in cross section, were implanted s.c. the number of tumours induced was much greater than when plain films of the same material were employed.
In the study of the s.c. implantation of discs of petroleum wax in mice, Shubik et al. (1962) used 5 waxes, ranging in melting point from 55*3 to 85-3°C. The tumour incidence around these implants was low with the 2 lower-melting-point waxes and much higher with the others. At necropsy, the low-melting-point waxes were found to have softened and assumed the shape of the body at that site, while the others had remained rigid. No tumours resulted when a wax that, in disc form, produced a high yield of tumours, was implanted in powdered form.
Shulman et al. (1963) implanted strips of polyethylene mesh and plain polyethylene film s.c. into rats, and found a higher incidence of animals with tumours in the latter group.
Foreign-body tumorigenesis has been studied by s.c. implantation of Millipore filters (Karp et al., 1973) . There was an inverse relationship between pore size and tumour incidence which led to the hypothesis that impairment of cellular contact or communication caused the tumorigenicity of the filters with smaller pore sizes.
Studies of the tissue reaction taking place around implanted solids have shown that formation of a thick connectivetissue capsule invariably precedes tumour formation by several months, and is an essential step in the evolution of malignancy. Further, evidence ofthe importance of the capsule formation in the production of tumours was provided by the demonstration that, once the connective-tissue capsule was fully established, aseptic surgical removal of the implant did not affect the outcome (Oppenheimer et al., 1958) . It is not suirprising, therefore, that an explaniation for the evolution of malignancy around solid implants has been sought in the character of the tissue reaction (Oppenheimer et al., 1959; Alexander and Horning 1959; Vasiliev et al., 1962 The implants were prepared as followA's: 1 ml DMSO containing 1 mmol of the test substance was suspended in 10 ml of molten 16% wr/v aqueous porcine gelatin (Sigma (London) Chemical Co.). Molten suspension (0-2 ml) was then applied to the Millipore filters, laid on PTFE-coated surfaces and allowed to gel at room temperature. Each implant thus contained 0-02 mmol of carcinogen. (With some compounds this concentration proved fatal to the recipients and the experiments were then repeated at lower doses.) Control implants contained DMSO but no added test material.
Implantation.-The discs were implanted s.e. into the dorso-lumbar region of 2-monthold Alderley Park Swiss mice under barbiturate anaesthesia. The incision was closed with silk and dusted with antibiotic powder (Calmic Medical Division, The Wellcome Foundation Ltd, Berkhamsted).
At least 20 animals, 10 of each sex, were used per test compound. The animals were examined at daily intervals and killed if in poor clinical condition.
Necropsy. 3 months after implantation the surviving mice were killed and the skin and implant site tissue removed. The exact implantation site was readily located by the filter disc.
The skin and adjoining implant site w%as pinned tissue uppermost in trays of wax flooded with Bouin's fixative. After embedding in paraffin wax sagittal section 5,um thick N-ere cut and stained with haematoxylin and eosin.
Histopathological assessment. The appearance of the tissue surrounding the test implants was assessed relative to that seen with control implants. The lesions were scored according to the following scale: to be gained by including an irritant in the implant (as a Millipore filter of specific pore size) and suspending the test compound in gelatin to induce the production of proteolytic enzymes. Also the slow dissolution of the gelatin was thought to provide for the slow and continuous release of material into the surrounding tissues, and the filter would also serve to localize precisely at necropsy. the challenged tissues. also identified as such by either the mutation or cell-transformation assays. The great disadvantage of the implant test was insensitivity on the one hand and protracted duration of study for little return on the other. Thus, as far as using the implant test as a routine test for identifying new carcinogens is concerned, one is obliged to conclude that it is inadequate in its present form. As a model for the regular production of s.c. sarcomas and carcinomas, however, the system shows great promise and has been used to study the temporal events in tumour formation. The results of these investigations into the development and analysis of this model will form the basis of further publications. In addition to the 6 tests which were extensively validated, 4 tests were subjected to a preliminary study and found to be insufficiently accurate or sensitive to warrant a full evaluation. The tests were: transplacental blastomagenesis (Di Paolo et al., 1973) , piperidine alkylation (Epstein et al., 1955) , the iodine and the acridine tests (Szent-Gyorgyi et al., 1960. 1961).
APPENDIX VIII OTHER TESTS
The results obtained from these tests are given in Table VIII. 1. 
